Objective: The purpose of this study was to investigate attitudes towards Mechanical Diagnosis and Therapy (MDT) for extremity problems and inter-examiner reliability of classifying extremity problems into MDT subgroups by credentialed practitioners in MDT (Cred.MDT) in Japan. Methods: A cross-sectional survey was used and all 120 Cred.MDT practitioners registered in the McKenzie Institute International Japan branch were asked about their attitude towards MDT for extremity problems and were asked to select the most appropriate MDT subgroup for each of the 25 extremity patient vignettes. Model classifications were used to investigate accuracy of classification. Percent agreement and Kappa analyses were examined. Results: Sixty practitioners (50%) participated in this study. For the management of patients with extremity problems, the majority did not use MDT most of the time (53%) due to a lack of confidence in using MDT in the extremities (78%). The overall accuracy for their MDT classification for extremity problems was 87% (Fleiss's κ = 0.78). Conclusions: The majority of the Cred.MDT practitioners in Japan did not use MDT frequently and were not confident to use MDT with extremity patients. However, accuracy and inter-examiner agreement of their MDT classification from the information on the assessment sheet was good.
Introduction
Mechanical Diagnosis and Therapy (MDT) (ie, McKenzie approach) 1-3 is a conservative treatment for musculoskeletal disorders including extremity www.journalchiromed.com problems 4-7 using classifications into subgroups through a systematic physical assessment. Formal and standardized training has been conducted in 32 countries throughout the world, including Japan. Therapists' education level is categorized into two levels; (1) MDT Credentialed therapists (Cred.MDT), which is supposed to confer a minimal level of knowledge and skills in using MDT; and (2) MDT Diploma therapists (Dip.MDT), which is the highest certification of MDT. While Cred. MDT practitioners could credential in the method having only studied the spinal components until 2013, Dip.MDT practitioners have more intensive training than Cred.MDT practitioners for various musculoskeletal disorders including extremity problems (Table 1) .
In MDT, extremity problems are categorized into one of six subgroups: (1) Derangement, (2) Articular Dysfunction, (3) Contractile Dysfunction, (4) Posture, (5) Spinal, and (6) Other. Features of the four subgroups except the 'Spinal' and 'Other' are detailed in elsewhere. 8 'Spinal' means that the extremity problem is associated with spine. 'Other' means that the problem does not fit in any of the five subgroups and MDT may not be appropriate as an effective management for the complaint (e.g. trauma). It is important to identify an accurate subgroup corresponding to patient's symptomatic and mechanical presentation since management strategy is different in each subgroup.
In a previous study, 8 inter-examiner agreement for the MDT classification corresponding to 25 extremity patient vignettes were investigated in Dip.MDT therapists. The study showed that 96% of the Dip.MDT practitioners used MDT for extremity patients all the time or most of the time. In addition, the overall agreement of corresponding classification was good (Fleiss's κ 0.83). 9 However, the majority of practitioners using MDT clinical practice do not hold the Dip.MDT. Therefore the attitude towards MDT for extremity problems and inter-examiner classification reliability in the previous study 8 may not be generalized to the majority of practitioners with Cred.MDT clinical practice. Thus, it was warranted to investigate the attitude towards MDT for extremity problems and inter-examiner classification reliability using the same patient vignettes in Cred.MDT practitioners.
The purpose of this study was to investigate Cred.MDT practitioners' attitude towards MDT for extremity problems and their classification inter-examiner reliability into MDT subgroups for patients with extremity problems from information on the MDT assessment sheet.
Methods
A national questionnaire survey with vignettes representing actual patients and established answers 8 3, 5, 6, 9, 10, 11, 12, 13, 15, 18, 19, and 25) . This study used the same vignettes used in the previous study with no translation from English to Japanese although vignette's number was relabeled to avoid participants knowing the correct classification from the previous study. 8 Each vignette had information regarding: 1) demographics, 2) pain location, 3) current and previous history, and 4) physical examination findings including active and passive movement testing, resisted testing and repeated movement responses. Participants were asked to choose the most appropriate MDT subgroup for each vignette from the following six subgroups: Derangement, Articular Dysfunction, Contractile Dysfunction, Posture, Spinal, or Other.
Demographic data and data of the attitude toward MDT for extremity problems were: (1) age, (2) years since qualifying as a practitioner (orthopaedic surgeon, physiotherapist, occupational therapist, chiropractor, judo-therapist or training instructor), (3) years since qualifying as a Cred.MDT practitioner, (4) gender, (5) discipline, (6) proportions of workload for patients with extremity problems (1: b 25%, 2: 25%-50%, 3: 50%-75%, 4: N 75%). This study also investigated: (1) frequency of using MDT for extremity problem (0: almost never, 1: sometimes, 2: most of the time, 3: all the time), (2) confidence to utilize MDT for extremity problems (1: not confident, 2: relatively not confident, 3: relatively confident, 4: very confident), (3) a body part where the participant can derive positive therapeutic effects using MDT with the most confidence (shoulder, elbow, wrist, finger, hip, knee, foot), and (4) a body part where they can derive therapeutic effects using MDT with the least confidence (shoulder, elbow, wrist, finger, hip, knee, foot).
Data were obtained via an electronic survey from January 2013 to March 2013, with email reminders provided at two, four and six weeks after sending an invitation email. The survey was anonymous. Reasons for not participating in the study were provided voluntary.
Accuracy of classification was examined by percent agreement with the model answer established in the previous study. 8 The overall accuracy that was the mean of accuracy over the 25 vignettes, and the means of the accuracy in the 12 vignettes with upper limb complaint and the 13 vignettes with lower limb complaint were calculated. To investigate interexaminer agreement for the MDT classification, Fleiss's κ was calculated over the 25 vignettes, the 12 vignettes with upper limb problem and the 13 vignettes with lower limb problem. Evaluation criteria for the κ-value were: b 0.4 = poor, 0.41-0.60 = moderate, 0.61-0.80 = good, 0.81-1.0 = very good. 9 Statistical significance was set at p b .05.
Results
Sixty of the 120 Cred.MDT practitioners (50%) participated in this study. The other 60 practitioners did not participate in this study due to: 1) no reason (n = 9, 8%), 2) no response to the survey (n = 28, 23%), where seven persons were not contactable via their emails, 3) lack of time (n = 17, 14%), and 4) too much difficulty to understand or identify MDT subgroups (n = 6, 5%), where two persons also had difficulty understanding the English assessment. Table 2 details demographic information and attitude toward MDT for extremity problems in the 60 participants. The proportion who rated 'almost never' or 'some of the time' for the frequency of using MDT for extremity problems was 63%. The proportion who perceived their confidence to utilize MDT for extremity problems as 'not confident at all' or 'relatively not confident' was 78%. The majority (53%) felt the most confidence to derive positive therapeutic effects using MDT for problems around the knee. The majority (52%) felt the least confidence to derive positive therapeutic effects using MDT for symptoms around the shoulder. Generally, 76% of the 60 participants felt the least confidence to derive positive therapeutic effects using MDT for upper extremity problems and 77% felt the most confidence to derive positive therapeutic effects using MDT for lower extremity problems. Table 3 presents the responses to the 25 extremity vignettes and accuracy of the classification. The overall accuracy was 87%. The mean accuracy for the 12 vignettes with upper limb problems and for the 13 vignettes with lower limb problems was 91% and 84%, respectively. The mean accuracy of the different subgroups was 93% (Derangement)
As there was a discrepancy between good accuracy of the classification and limited confidence of using MDT for extremity problems, a post-hoc analysis using Spearman's rank correlation coefficient was conducted to explore factors associated with overall accuracy and confidence to apply MDT for extremity problems (Table 4) . Potential factors included: (1) age, (2) years since qualifying as a practitioner, (3) years since passing the credentialing examination of MDT, (4) gender, (5) proportions of workload for patients with extremity problems, and frequency of using MDT for extremity problems. Consequently, there was no correlation between overall accuracy and other variables (all P b .05). A moderate 10 positive correlation (P b .001) was detected between the confidence to utilize MDT for extremity problems and frequency of using MDT for extremity problems.
Discussion
MDT classification was completed by 60 of 120 Cred.MDT practitioners in Japan. The participation ratio seemed acceptable as the response ratio in internet survey is expected to be about 20% -50%. [11] [12] [13] This study found that the majority of the Cred.MDT practitioners in Japan did not use MDT most of the time for the management of patients with extremity problems and were not confident to apply MDT to patients with extremity problems. However, the overall accuracy of their MDT classification for extremity problems was high and the inter-examiner agreement of the classification seemed acceptable, which are similar Values are expressed with mean ± SD or Number (%).
to that of Dip.MDT practitioners in the previous study. 8 The MDT educational program is standardized. Thus, it is assumed that knowledge about MDT of all participants in Japan is comparable to that of Cred. MDT practitioners around the world and it can be generalized that Cred.MDT practitioners have acceptable accuracy and reliability of MDT classification for extremity complaints from information on the assessment form. The majority of the Cred.MDT practitioners (78%) reported lack of confidence in using MDT for extremity problems. The proportion increases to 80% when the six practitioners who told us their reasons for not participating in the study as 'too much difficulty to understand or identify MDT subgroups' were considered as those with the lack of confidence. This finding may enable us to consider two potential reasons. One possible reason is associated with clinical experience and MDT experience. The Cred.MDT practitioners in this study had less clinical experience and MDT experience than Dip.MDT practitioners in the previous survey 8 (mean, 17.4 years of clinical experience and 8.2 years since gaining Dip.MDT). This speculation can be supported by the finding in the post-hoc analysis, where there was a moderate correlation between the confidence to apply MDT to patients with extremity problems and frequency of using MDT for extremity problems (Table 4) . Another potential reason is the lack of clinical training by treating patients in Cred.MDT practitioners ( Table 2) . Classroom instruction only may not change clinician's behavior and confidence to apply their patients with a treatment newly learned in a workshop. Future research looking at barriers and strategies for changing behavior of clinicians would be required to facilitate translation of evidence into practice not only for MDT but also other therapeutic approaches.
The body parts where the majority of Cred.MDT participants can derive therapeutic effects using MDT with the most and the least confidence were the knee and the shoulder, respectively. These findings may reflect the prevalence of extremity problems and the degree of joint freedom. The knee and shoulder are common sites of symptoms in those visiting primary care. 14, 15 The knee movement is relatively simple as the primary movement is flexion-extension while the shoulder movement is complex. The greater variety of planes of movement in the shoulder may cause 
increased complexity in the history and examination, which challenge clinician's decision making for MDT classification. Interestingly, the majority of the Cred. MDT practitioners felt the least confidence to derive therapeutic effects using MDT for upper extremity problems and the most confidence for lower extremity problems. However, accuracy for the 12 vignettes with upper extremity problems was similar to that for the 13 vignettes with lower extremity problems. This indicates that reasons for their lack of confidence to derive therapeutic effects using MDT for upper extremity problems may be associated with other factors rather than the classification skill from data recorded in an assessment form, for instance, (1) skills to collect accurate data through physical assessments (e.g. performing resisted movement tests with appropriate force and assessing end-range movement with appropriate over pressure); (2) skills to select appropriate loading strategies for physical evaluations (e.g. weight bearing or non-weight bearing); and/or (3) skills to perform appropriate hands-on techniques (e.g. joint mobilization and manipulation). Interestingly, the classification accuracy in the Contractile Dysfunction Syndrome (77%) appears to be lower compared to that in the Articular Dysfunction Syndrome (93%). In addition, agreement less than 80% happened in seven vignettes (Vignettes 5, 9, 10, 11, 12, 14, 17) and the same happened in the previous study 8 recruiting Dip.MDT practitioners except Vignettes 10 and 11. Vignette 11 is an example of the Contractile Dysfunction Syndrome. Characteristics of the Dysfunction Syndrome in the spine are similar to the characteristics of the Articular Dysfunction Syndrome not the Contractile Dysfunction Syndrome. Further, Vignette 10 is an example of trauma, a part of 'Other' subgroup, which seems more frequent in extremity disorders than spinal disorders. Thus, a reason for low classification accuracy in the Cred.MDT practitioners may be the unfamiliar characteristics of subgroups that are unique in extremity disorders.
Limitations
This study used vignettes to investigate general practitioners' classification skill for extremity problems into MDT subgroups from information on the MDT assessment form. The accuracy for their classification seems acceptable. However, the finding does not guarantee that general MDT practitioners can accurately identify an appropriate subgroup of patients by themselves. This would require further research by allowing Cred.MDT practitioners to perform physical assessments with actual patients and identify an appropriate subgroup individually, similarly to a previous study. 16 The majority of the Cred.MDT practitioners in Japan were not confident to apply MDT to patients with extremity problems. A post-hoc analysis suggested that increasing frequency of using MDT for extremities is important to raise their confidence level. However, there is still uncertainty of reasons for the lack of confidence to apply MDT for extremity disorders because this study did not collect the reasons from each participant. Further studies must investigate the gap between the lack of confidence to apply MDT for extremity patients and acceptable reliability of MDT classification for extremity problems from information on the MDT assessment sheet. The participation ratio of 50% seemed acceptable as an internet survey but two limitations could be included. First, participation was voluntary and there is a possibility of self-selection bias due to the lack of confidence of the use of MDT. An attempt was made to reduce the self-selection bias using an anonymous survey. Second, although this study conducted a national survey, this cohort (approximately 120 Cred.MDT practitioners in Japan) is limited to a small part of a whole population (approximately 4600 Cred.MDT practitioners around the world). However, the MDT educational program is standardized and therefore the finding about reliability in this study can be generalized.
Some Cred.MDT practitioners who were eligible to this study might also not participate in the study due to difficulty understanding English assessment forms. However, English used on the form was relatively plain and only two persons (1.7%) reported such difficulty. Therefore, the negative impact of the English assessment form on the finding of this study was negligible.
Further studies must investigate the gap between the lack of confidence to apply MDT for extremity patients and acceptable reliability of MDT classification for extremity problems from information on the MDT assessment sheet.
Conclusion
The majority of the Cred.MDT practitioners in Japan do not use MDT most of the time for the management of patients with extremity problems and are not confident to apply MDT to these patients. However, Cred.MDT practitioners in Japan have good reliability of MDT classification for extremity problems from information on the MDT assessment sheet.
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